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PREFACE

The beef industry is of paramount importance to the economic
activity of South Dakota.

Therefore, it is essential that information

be made available which can serve as a guide to the -development of
increasingly more efficient beef production systems.

Since total pounds

of weaned calf represent the salable product of cow-calf operations,
this is the characteristic of primary interest to producers and
researchers .

Fertility of the breeding herd, livability of calves and

weaning weight of calves are all components of this profit-determining
characteristic.
Problems of low fertility are difficult to study, especially under
range conditions where many of the nation's beef cattle are found.
Much of the work that has been done has utilized dairy cattle or small
numbers of beef cattle under restricted conditions.

Wiltbank et al.

(1967) compiled results of several of these studies into one report&
·Their research indicated the calf crop percentage in experiment station
herds was determined to a large extent by factors affecting conception or
implantationo
A second element shown to be important in reducing calf crops was
calf death loss at or soon after birth.

Prenatal mortality and

mortality from 2 weeks of age to weaning were of much less importance
in the herds studied (Wiltbank, 1970; Wiltbank et al., 1961).
Performance to weaning has long been considered ·an economically
· importan~

trait.

Although much interest has centered around the

genetic potential of the calf to grow in the environment provided by
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the dam, research has shown nongenetic factors contribute much to
variation in weaning weights (Nelms and Bogart, 1956; Stricker et al.,

1979).

The extent to which these factors are affecting weaning weights

should be more sharply delineated.
Factors affecting beef production in research
generally applicable to commercial herds, however.

her~s

may not be

There is need for

an evaluation of sources of variation altering ·fertility of dams and
livability and weaning weight of calves in typical commercial herds.
Detailed information that was

avai~able

from this source generally

combined herds in large regions contaj1ing a wide range of environmental
conditions and management practices (Ensminger et al., 1955; Gee, 1978;
Nunn et al., 1978).

A more accurate description of problems and

practices of cattlemen could be

obtain~d

by more concentrated studies.

This study was undertaken to identify the level of beef production
in South Dakota and to identify some of the factors influencing level
of production.

A sample survey was conducted by mail to obtain

relevant information from cattlemen.

The principal weakness of

surveys, lack of control over experimental units, was recognized.

This

weakness was counterbalanced, however, by benefits of studying factors
in the same population which will ultimately be utilizing the
information.

A mailed questionnaire was chosen because it allowed

collection of the largest sample within the economical constraints and
because it expedites collection and summary of information.

The latter

consideration is very important in an industry as dynamic as beef
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production.

In addition, research has shown mail surveys may be

superior to any other method in securing returns from groups with
strong feelings about the subject (Parten, 1950).
The population sampled included her.d s calving the springs of 1978
and t979.

The · original mailing list was compiled by randomly selecting

names from three sources.

Four hundred sixty-seven names were randomly

chosen from the South Dakota Beef Cattle Improvement Association
membership.

This represented one-half the membership and included

producers from across the entire state.
ran~omly

Eight hundred two names were

chosen from a list of persons receiving a state breed magazine.

·Approximately twelve producers from each county were included from this
source.

Six hundred thirty-two names were randomly chosen from member-

ship lists supplied by six breed registry associations.
A letter of transmittal soliciting cooperation and a presurvey
questionnaire were mailed in May, 1978, to each of 1901 addresses on this
original mailing list.

The letter of transmittal outlined the purpose

of the survey and the use to be made of the data.

In addition, a summary

of results was promised and anonymity of each informant was emphasized.
Approximately 3 weeks later, nonrespondents were telephoned.

Persons

indicating by mail or during the telephone conversation that they were
not engaged in a cow-calf operation were removed from the mailing list.
Producers indicating they had not received the mailing or had destroyed
it but were willing to cooperate were mailed a second copy.

It was not

possible to secure telephone numbers of all nonrespondents.

Therefore,

reasons for lack of participation cannot be thoroughly evaluated.
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Three hundred twenty usable questionnaires were returned.

These

respondents constituted the mailing list for subsequent mailings.
Additional questionnaires were mailed in September of 1978, January,
July and October of 1979 and January of 1980.

Questions included on

each form pertained to management activities common to the season.

This

was done because of the increasing fallibility of memory for data with
the passing of time.

Facts pertaining to current situations are

relatively easily collected and likely reliable.

The survey schedule

was based on assumptions that most South Dakota producers begin breeding
about July, calve about April and wean in October or November.

An

attempt was made to lessen the burden of sequential questionnaires by
making each as easily completed as possible.

Terminology and question

order were those common to cattlemen and forms were generally not
longer than two pages (Appendix B).

Reminder telephone calls were made

to nonrespondents approximately 1 month after each questionnaire was
mailed.

A second copy of the mailing was sent to those requesting it.

Edits were made to exclude from analysis all data from producers
failing to respond to all three questionnaires related to one production year.

Completion of the first three or last three forms was

necessary to provide information on all factors under consideration.
Fall calving herds were excluded from analysis because their management
schedule did not correspond to that of the survey questions.
was not a sufficient number of these herds to warrant special
consideration.

There
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A second survey was conducted iri 1979 in an effort to increase
the sample size.

A mailing list was compiled for this purpose by

randomly selecting 652 names from a list of persons receiving a state
breed magazine and 406 names from the South Dakota Beef Cattle Improve\

ment Association membership.

A letter of transmittal and a presurvey

questionnaire were mailed in May, 1979.
in September, 1979, and January, 1980.

Subsequent mailings were made
Questionnaire formats and

procedures followed were similar to those of the concurrent 2-year
survey. ·
. Beef operations employ greatly
within South Dakota.

di~ferent

managerial practices even

Producers in western counties traditionally make"

use of native grass rangelands for much of their feed supply.

Producers

in eastern counties tend to utilize improved pastures and more intensive
management to compliment farming operations.

These differences were

examined by dividing the state into three sections for analysis according
to land use.

Each county was as·signed to a section based on the amount

of land area devoted to row crops as compared to the amount in rangeland
and pasture (Baumberger, 1977).

The 26 counties in which the amount of

land devoted to crop production was at least twice the amount devoted to
pasture and rangeland were placed in the cropland area.

The 23 counties

in which the amount of land devoted to rangeland and pastureland was
at least twice the amount in cropland were placed in the rangeland area.
Eighteen counties failed to meet either of these criteria .

These

counties contain an intermediate mixture of rangeland and cropland and
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were placed in the mixed area.

These divisions are shown in figure 1

Characteristics of herds in each area are shown in appendix A.
Traits Studied
Fertility was evaluated in this study as the percent of the
exposed breeding herd which subsequently calved in 1978 and 1979.

This

measure of fertility combines conception rate and embryonic death rate.
It was chosen rather than a determination of

pr~gnancy

because the latter was not available for all herds.

by palpation

In addition,

pregnancy determination relies ' heavily on technician ability, which
could be expected to vary between herds.

The two measures would be

expected to be similar since the prenatal mortality following pregnancy
status determination has been shown to be minimal (Bailey and Moore,
1980; Wiltbank et al., 1961).
Calving rate was calculated using several figures supplied by each
- producer.

Number of pregnant females sold before calving was subtracted

from and number of pregnant females purchased
to the number exposed for breeding.

bef~re

calving was added

Number of beef females calving was

then expressed as a percent of the corrected number exposed.
·subjective scores of pastu.re, _heifer and cow condition were obtained
- from produc.e rs and studied in connection with calving rate.
-~utrition

rates

Postpartum

has often been associated with subsequent pregnancy or calving

(Dunn~

al., 1969; Wiltbank et al., 1962).

Wiltbank et al. (1964)

further suggested that cattle in thin condition may need special
-'nutritional considerations in order to obtain optimum reproductive
performance .

Condition of pastures may be the best measure of

•
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Division of South Dakota into three areas.
'-J

8

nutritional levels in this study since most cattle were grazing pasture
by the beginning of breeding.

Heifer and cow condition was obtained to

gain insight into the nutritional needs of the herd at a time they
were expected to rebreed.

One condition score for all females was

not considered adequate since many producers manage heifers and cows
differently.

It must be realized, however, there was one calving rate

for each herd, while there .were both heifer and cow condition scores
for that herd.

Heifer or cow condition considered separately affected

only a portion of the animals included in a calving percent evaluation.
Producers ranked conditions as excellent, good, fair or poor so that .
discrete independent variable classes were created.
The effect of breeding season length on calving rate was also
studied.

The importance of a short breeding season, and the shortened

calving period which follows, has not been firmly established.
some research

has · show~

However,

a relationship between breeding season length

and reproductive rates (Burns, 1967; Johnson, 1930).

Length of the

1977 and 1978 breeding seasons was recorded in days and considered a
continuous trait.
Herd size effects on calving rate were also examined.

The influence

of herd size on reproductive traits, as seen in another survey (Gee,
1978) is likely due to differences in management practices not det rmined elsewhere in the study.

Herd size was coded as a continuous trait

based on the number of females exposed for breeding.
Another factor studied that may include several management practices
was the type of operation.

The objectives of a seedstock producer may
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differ from those of a feeder calf producer, and different objectives
often dictate different practices.

Respondents indicated on the

presurvey questionnaire the type of herd maintained:

seedstock

production , straightbred commercial

prod~ction,

crossbred calf produc-

tion or some combination of these.

Because calving rates may be

influenced by manag.e ment differences between these types, seven discrete
herd type classifications were included as an independent variable.
Effects of area of the ..state, as discussed earlier, and of year
were also examined.

The model empLoyed for studying calving rates was

therefore Y.. kl

= ll

1J

mnopq

+ G.1 + H.J + Ck +. T1· + Am + Rn + S1Lo + S2Ip +

(TA)lm + (AR)mn + (TR)ln + eijklmnopq
where

ll

is the overall mean common to all effects

Gi is th_e effect common to the

.th. grazing condition class

1

.th
Hj is the effect common to the J
kth
ck is the effect common to the
lth
Tl is the effect common to the
th
A is the effect common to the m
m

heifer condition class
cow condition class
herd type class
area of state class

th
year
R is the effect common to the n
n
a1L is an estimate of the partial linear regression of the
0

dependent variable on breeding season length
a21

p

is an estimate of the partial linear regression of the
dependent variable on herd size

(TA)lm refers to the interaction of the 1
th area of state
m

th

herd type and the
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(AR)

mn

refers to the interaction of the mth area of state and

the n

th

year

(TR)ln refers to the interaction of the 1
n
e

th

th

herd type and the

year and

ijklmnopq

is the random effect peculiar to the ith grazing

.
. J.th h e1"f er ' cond"ti
.
lth her d
condit 1on,
1 on, kth cow cond"1t1on,
th
type, m
area

o~

'
th
th '
state, n
year, o
breeding season length

and pth herd size that causes the qth herd to deviate from
the expected mean.
The percent of the exposed breeding herd which weaned a calf in

1978 and 1979 was another estimate of reproductive efficiency used in
this study.

This measure combined losses due to low fertility and

mortality to weaning.

It was computed by expressing the number of

calves each herd · reportedly weaned as a percentage of the corrected
number of exposed females.
· Independent variables of interest again included grazing conditions,
heifer condition, cow condition, breeding season length, herd size, type
of herd, area of state and year.

In addition, other factors were

considered, primarily because of their suspected effect on livability.
These factors were the percent of the females calving which were assisted
and the mean birth date of calves.

Calves experiencing difficult births

tend to suffer greater mortality throughout the preweaning period, but
especially the first few weeks of life (Notter et al., 1978).

The time

of year of the calving season may have an additional effect on calf
survival (Lesmeister et al., 1973).

This may be very important in a
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climate such as exists in South Dakota, where inclement weather can
cause substantial loss of life in young calves·.

The unweighted mean

calving date was found by averaging the dates of birth of the first and
last spring calves.

Percent ass!'sted and mean calvi~g date were included

as continuous variables.

Therefore, Model II, employed for the study

of weaning rate, was Y.. kl

.
= p +G.+ H.+ Ck + T +A + R +
1
mnopqrs
1.
J
m
n

l.J

BlLo +

e2r p

+egAq +

e4n r

+. (TA)lm + (AR) mn + (TR)ln + e l.J
.. klmnopqrs

where 11 is the overall mean common to all effects
Gi is the effect common to the . ith grazing condition class
.tl'\
_Hj is the effect common to the J ' heifer condition class
kth cow condition class
ck is the effect common to the
lth herd type class
Tl is the effect common to the
th
A is th_e effect common to the m. area of state class
m
th
year
R is the effect common to the n
n

B1L0 is an estimate of the effect of partial linear regression
of the dependent variable on breeding season length
821p is an estimate of the effect of partial linear regression

of the dependent variable on herd size
S3Aq is an estimate of the effect of partial linear regression
of the dependent variable on percent assistance
B4D

r

is an estimate of the effect of partial linear regression
of the dependent variable on calving date

lth type and mth area
(TA)lm refers to the interaction of the
th
area and n th year
refers to the interaction of the m
(AR)
. mn
lth type and n th year and
(TR)ln refers to the interaction of the
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e ijklmnopqrs

.
th
is the random effect peculiar to the i
grazing

condition, jth heifer condition, kth cow condition, lth herd
.
t ype, mth area o f sta t e, n th year, o th b.ree d.~ng season length,
p

th

herd size, q

th

.
th
percent assi.s tance and r
calving date

that · causes the sth observation to deviate from the expected
mean.

Calf weaning weight was the third production parameter investigated.

Herd average weights for each sex were reported by respondents for the
1978 and 1979 calf crops.

The number of cooperating producers was less

in this analysis than in the previous

wo because not all survey

participants had weaning weights available.

All weights reported by

a producer were averaged to find a herd mean weaning weight.
Heifer, .cow and grazing conditions were again included in .t he
linear model as discrete independent variables.

These factors have

been shown to be important sources of variation, although probably
affecting weaning weight indirectly through milk production of the
dam (Bass, 1975; Neville, 1962).
The effect of providing creep feed for calves was examined through
use of a binary code depicting creep or no creep.

Creep-fed calves

have the opportunity to substitute grain for grass or milk if these
sources are limiting and have generally been heavier at weaning in
experiment station herds (Hill et al., 1979; Sellers et al., 1970;
Stricker~

al., 1979).

Sex of calves included in the herd average was also considered
as a factor affecting weaning weight.

.

There was evidence that male
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calves exhibited greater growth potential by weaning heavier in some
herds (Cundiff et

1965).

al.~

1966; Franke et al., 1975; Marlowe et al.,

Utilization of producer supplied information necessitated use

of only those calves the producer weighed at

weaning~

In some instances,

this was only the bull calves or only the heifer calves.

Sex of calves

included in a mean herd weight .was coded as 1 • heifers, 2 =steers,
3 • bulls, 4

-= heifers and steers, 5

and bulls and 7

= heifers,

a:

steers and bulls, 6 = heifers

steers and bulls.

There was evidence that preweaning gain of calves may be influenced

by the time of year the calf is born

1959; Nelms and Bogart, 1956).

l~esmeister

!£

al.~

1973; Minyard,

This factor was examined by including

as a continuous independent variable the mean calving date of each
herd.

Age of calf has generally been shown to have a major effect on
weaning weight (Franke et al., 1975, Hill £tal., 1979).

The mean

weaning age in a herd was considered as a factor in weaning weight
analyses by including it in the model as a continuous variable.
Finally, herd size, herd type, area of state and year were included,
as with the models for reproductive

perform~nce,

to evaluate differences

that may exist in unspecified management practices.
model for weaning weight was Yijklmnopqrst
Sm + Tn +Ao +. Rp +
e

e1 I q +

s

~

Thus, the primary

+ G1 + Hj + Ck + F1 +

8zD r + S3Z s + (TA) no + (AR) op + (TR) np +

ijklmnopqrst

where

~ ~s

the overall mean common to all effects
th
G is the effect common to the i
grazing condition class
i

.

3 5~571
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.th
heifer condition class
Hj is the effect common to the J
kth cow condition class
ck is the effect common to the
lth creep feeding class
Fl is the effect common to the

sm

th
is the effect common to the m
calf sex class

T is the effect common to the n
n

A

0

is the effect common to the

0

R is the effect common to the p
p
811

q

th
th
th

herd type class
area of state class
year

is an estimate of the effect of partial linear regression
of the dependent variable ·on herd size

-82D

r

is an estimate of the effect Jf partial linear regression
of the dependent variable on calving date

B3Z

s

is an estimate of the effect of partial linear regression
of the dependent variable on age of calf

(TA)

no

refers to the interaction of the nth herd type and oth

area of state
(AR)

(TR)

refers to the interaction of the o
op
. the p th year
np

p
e

th

area of state and

refers to the interaction of the nth herd type and the

th. year and

ijklmnopqrst

.
.
is the rand om e ff ect pecu1 1ar
to t h e 1. th graz1ng

condition, J.th h e1.f er cond•ti
1 on, kth cow cond"t"
1 1on, lth
th
th
th
creep feeding class, m
sex class, n
herd type , o
area
.
of state, p th year, q th h er d s1ze,
r th ca 1v i ng d ate an d s th
weaning age that causes the tth observation to deviate from
the expected mean.

15

.The final trait investigated was net weaning weight, a composite
of weaning rate and weaning weight.

Net weaning weight, or kilograms

of calf weaned per cow exposed, was computed for each herd by multiplying the herd average weaning weight by ·t he number of calves weaned
and dividing this product by the corrected number of females exposed
for breeding.

Independent variables were selected from Models I I and

I I I so that the model employed for studying net weaning weights was

Yijklmnopqrs =~+G.1 +H.J + Ck + F1 + Sm + Tn +Ao + Rp + 8 1 1 q + 8 2 Dr

+ (TA)no + (AR)op + (TR)np + eijklmnopqrs
where

~

is the overall mean common to all effects

Gi is the effect common to the ith grazing condition class
Hj is the eff ect common to the jth heifer condition class

Ck is the effect common to the kth cow condition class

F is the effect common to the lth creep feeding class
1
S

m

is the effect common to the mth sex class

T is the effect common to the nth herd type class
n

A

is the effect common to the oth area of state class

0

R is the effect common to the pth year
p

Btl

q

is an estimate of the partial linear regression of the
dependent variable on herd size

S2 D is an estimate of the partial linear regression of the
r

dependent variable on calving date
(TA)

refers to the interaction effect due to t h e n th herd
no
th
type and the o
area of state
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(AR)

op

refers to the interaction effect due to the oth area

of s tate and the p
(TR)

np

th

year

refers to the interaceion effect due to the nth herd

type and the pth year and

e

is the random effect peculiar t o t he ith grazing
ijklmnopqrs
.
.J. th h e1. f er cond.1t1on,
.
kth cow cond 1t1on,
. .
lth
cond i t1on,
th
th
th
creep feeding class, m
sex class, n
herd t ype, o
area
of state, p

th

year, -q

th

herd size and r

th

c alving date that

- ·th
c auses the s
observation ·to deviate fr om t he expected
mean.
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. INTRODUCTION
Reproductive ability and gain ability are fundamental to
beef production.

economi~

Profit in cow-calf operations is dependent upon the

pounds of calf weaned, which in turn is dependent upon the calf crop
percentage and the weaning weight of calves.
knowledge concerning

reproductio~

Little detailed applicable

or calf growth rate problems outside

experiment statl0n beef herds has been accumulated.

That which was

available indicated there was considerable variation in beef production
from year to year and from area -to area (Brown et al., 1954; Ensminger,
(

.

1955; Gee, 1978).

This variation demonstrated the necessity for

studies of fairly homogeneous geographic areas.

Knowledge of factors

associated with l ow fertilit y and light weaning weights and recognition
of the extent of these losses is essential to development of more
efficient beef production systems for each specific. area.
Identification of the level of beef production in South Dakota, as
well as some of the factors influencing that level, was the objective
of this study.

This report summarizes producer supplied information in

an attempt to determine the effect of several factors on weaning rate
and weaning 'veight.
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DATA AND PROCEDURES
This study utilized information supplied through a sequence of
producer comple t ed survey forms.

The survey mailing list, originally

composed of 1901 names, was compiled by randomly selecting names from
the South Dakota Beef . Cattle Improvement Association membership, six
breed regist ry association memberships and a list .of recipients of a
state breed magazine.

This list was used for

q

presurvey questionnaire

and cover let ter explaining the purpose of the survey.

The 320

respondents managing a spring calving breeding herd and expressing
willingness to cooperate const ituted the mailing list used for subsequent
questionnaires.

Producers were deleted from this list when they

disconti nued their operation or failed t o return two successive
quest i onnaires .

Each producer was assigned an identification number so

that a ll data from that producer could be included in t he record of one
herd.

Six questiqnnaires were mailed from May, 1978, t o January, 1980.

Information requested on each mailing pertained to management activities
common to the particular season.

Approximately 1 month a f ter each

questionnaire was mailed, reminder telephone calls wer e made to nonresponden t s.

A second copy of the questionnaire was mailed to those

request ing it.
The s ample wa s expanded in 1979 by randomly selecting an additional
652 names from the list of persons receiving a state breed magazine and
406 names from the South Dakota Beef Cattle Improvement Association
membership.

Presurvey questionnaires and cover letters were maile d in

May, 1979.

Subsequent mailings were made to 146 cooperating producers
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i n September , 1979, and January, 1980.

Procedures and questionnaires

utilized for t his second sample were similar to those utilized for the
original sample.

A description of· sample herds i s shown in table 1.

TABLE 1.

CHARACTERISTICS OF HERDS IN SURVEY
Percentage

Characteristic
Provide extra winter feed for:
Open heifers held f .o r breeding
Hei fers pregnant with- first calf
Old cows

81.5
54.0
39.9

Individually identify cows ·

86.8

. Individually identify calves at birth

82.6

Semen evaluate bulls prior to breeding

24.8

Utilize artificial insemination

29.4

Creep feed suckling calves

22.5

Treat for internal parasites

36.9

Evaluate pregnancy status of females

43.2

Presurvey questionnaire respondents reported whether their
operat ions produced seedstock, straightbred commercial calves, crossbred
commercial calves or a combination of these.

Objectives of these

different types of operations may differ and different objec t i ves may
dictate different management procedures.

To determine if production

levels were af fected by thes~ management differences, each he d was
classified as one of seven types (table 2) and herd type i ncluded as a
source df variation.

Respondents also reported the county in which they
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TABLE 2.

Herd tyPe

SUBCLASS FREQUENCIES OF HERD RECORDS
INCLUDED IN ANALYSIS
Rangeland

Area of state
Mixed
Cropland

Total

Percentage

1. Seed stock

37

25

. 61

123

24.74

2. Straight bred
commercial

19

21

22

62

12.47

3. Crossbred
commercial

42

45

39 .

126

25.35

4. Seedstock and

18

18

7

43

8.65

5. Seedstock and
crossbred
commercial

14

21

7

42

8.45

6. Straightbred
commercial and
crossbred
commercial

41

27

12

80

16.10

7. Seedstock,
straight bred
·commercial and
crossbred
commercial

10

9

2

21

4.22

181

166

150

497

36.42

33.40

30.18

straightbred
commercial

Total
Percentage

100

21

operated .

The state was divided into three areas and herds assigned

to an area based ori the county in which that herd was maintained.
Cropland area was composed of 26 eastern counties containing at least
twice as much land devoted to crop production as that devoted to pasture
or rangeland (Baumberger, 1977).

Mixed area consisted of 18 central

counties containing moderate mixtures of crops, pasture and native grass
range (Baumberger, 1977).

Rangeland area was composed of the remaining

23 count ies located in western -south Dakota and containing at least
twice as much land in pastures or range as in crops (Baumberger, 1977).
Participating producers provided subjective scores of grazing
condition, heifer condition and cow condition using scales of excellent,
good, fair and poor.

Female condition scores, reported on the first

mailing each year, reflected the animals' condition when breeding began.
Grazing cond ition, reported on a later mailing, provided information
on the adequacy of pastures throughout the breeding and lactation
periods.
Number of females calving and number provided obstetrical
assistance were reported in response to the second mailing each year.
Assistance level was determined by converting number assisted to a
percentage of females calving.

Birth dates of the first and last

· spring calf, as reported by producers, were averaged to find an
unweighted mean calving date for each herd • . Reports further included
the number of pregnant females sold between breeding and calving and
number of pregnant females purchased in this period.

The number of

exposed females could then be adjusted by subtracting those sold from
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number exposed and adding number purchased to this difference.
adj us t ed total will be referred to as number exposed.

This

Number exposed

was considered the herd size and calving rates were calculated by
expressing number calving as a percentage of number exposed.
The third mailing each year requested mean weaning weights and
ages of heifer, steer and bull calves.

All weights and ages provided

by one producer were averaged to form an unadjusted herd mean weaning

weight and weaning age.

Means could therefore be composed of only

heifer weights, only steer weights, only bull weights or any combination.

Sex of calf was considered by including it as a discrete

variable composed of seven categories as shown in table 3.

The analysis

utilized only the six categories for which there were observations.
Weaning rate -was determined for each herd by expressing number weaned
as a percentage of number exposed.

The practice of providing creep feed

for suckling calves was coded 0 or 1.

Net weaning weight was deter-

mined for each herd by multiplying the unadjusted herd mean weaning
weight by the number weaned and dividing the product by the number of
exposed femalesD
The analysis of variance associated with a general linear model
regress i on procedure was utilized to determine the importance of
proposed independent variables as sources of variation in dependent
variables (Barret al., 1979).

Four statistical models were employed.

Indep endent variables in Model I, used to study calv·i ng r ate,
include~ grazing condition, heifer condition, cow condition, herd

type, area of state and year as discrete classes.

Herd size and

TABLE 3.

Herd type

FREQUENCIES OF SEX CLASSIFICATIONS FOR HERD TYPE

Sex of calf included in herd average weaning weight
2
6
1
3
4
5
7
Heifers Steers
Heifers
Heifers,
and
and
and
steers
Heifers Steers
steers
and bulls
Bulls
bulls
bulls

Total

Percentage

1

0

0

1

8

0

55

32

96

29.27

2

0

2

0

24

0

3

7

36

10.98

3

2

7

0

42

0

6

12

69

21.04

4

0

2

0

2

0

1o·

24 '

38

11.58

5

0

2

1

7

0

5

19

34

10.36

6

1

0

0

29

0

1

9

40

12.20

7

0

2

0

6

0

1

6

15

4.57

Total

3

15

2

118

0

81

109 -

.91

4.57

.61

35.98

0

24.70

33.23

Percentage

328
100

N

w
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breeding season length were included as continuous independent
variables.

First order interactions between herd type, area of state

and year were also included.
Model II, for analysis · of

wea~ing

rate, contained the same discrete

independent variables described for Model I.

Herd size, breeding

season length, assistance level and mean calving date were included
as continuous independent variables.

First order interactions

involving type, area and year were again included.
Model III, for analysis of weaning weight, contained creep feeding
and sex of calf as discrete classes in addition · to those listed for
MOdels I and II.

Herd size, weaning age and mean calving date were

incorporated as continuous independent variables .

Three first order

interactions described for previous models were again included •
. MOdel IV, for analysis of net weaning weight, was identical to
MOdel III with the exception that mean weaning age was not included.
Data from any producer failing to complete all three questionnaires
pertaining to 1 year were excluded from analysis.

All mailings per-

taining to 1978 calves were returned by 216 producers; all maili ngs
pertaining to 1979 were returned by 281.

Records were considered

incomplete if informat ion was not available on herd size, number calving
or number weaned .

Herd records accepted on this basis were not

necessarily complete with respect to all variables considered.
·Each dependent variable was analyzed separately and herds were

- f~rther excluded from each analysis if data were not available for
variables in the model.

A step-down procedure was used to delete

11
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independent variables which were not important sources of variation.
Variables were deleted if analysis of variance resulted in F values of
less than the .22 probability levei for that variable or an interaction
in which it was involved.

Tukey's

~procedure

(Steel and Terrie, 1960)

was used to evaluate differences between levels of discrete independent
variables identified as significant sources of variation by the analysis
of variance .

Preliminary analyses involved data from only those

producers selected for the original sample.
to as the reduced data set.

This sample was referred

A second ·analysis was conducted for each

model using the complete data set, including those herds added to the
project in 1979.
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RESULTS AND DISCUSSION
Means and standard errors of traits describing herds sampled are
shown in table 4.
erably.

Herd size and breeding season length varied consid-

Herd size ranged from 13 to 1085 head and the mean is skewed

to the left.

TABLE 4.

Breeding season length ranged. from 28 to 335 days.

MEANS AND STANDARD ERRORS OF TRAITS DESCRIBING HERDS
PARTICIPATING IN THE SUR~. EY
1

Variable

N

Mean

SE

Herd size

497

163.0 head

5.~

Breeding season length

474

95.5 days

2.4

Assistance level

497

Mean calving date

489

117.3 day of year

Weaning age

474

208.9 days

Calving rate

497

87.2 %

.4

Weaning rate

497

78.1 %

.5

Weaning weight

328

212.8 kg

1.4

Net weaning weight

316

166.2 kg

1.5

7.6 %

Mean calving rate was 86.7% in the reduced data set.

.3
.9

1.2

This value

was similar to the 87.2% computed for the complete data set (table 4).
Mean weaning rate (78.0%), weaning weight (213.4 kg) and net weaning
veight (166.5 kg) from the reduced data set also agreed closely with
respective value s from the complete data set.

Further, analyses of

variance conducted on the two data sets differed only slightly.

Because
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of these similarities, the two data sets were considered to be estimating
parameters from the same population.

To avoid repetition, results will

be presented for complete data set ·analyses only.

Except where otherwise

noted, a .05 probability level was used to determine si·gnificance.
Calving Rate
Area of state, year, herd size, type x area interaction and area x
year interaction remained in the final model,

~lthough

significantly affect calving rate (table 5).

Calving rate was found to

differ with changes in cow condition.
reveal additional significant
(table 6).

they did not

Tukey's procedure failed to

differenc~s

between means for cow condition

This was understandable since the experimentwise applied

error rate made this a conservative test (Steel and. Torrie, 1960).

Herds

with cows ranked in excellent and good condition experienced calving
rates 3% higher than those with cows ranked in fair condition (table 6).
No respondent reported his cow herd in poor condition.

One would expect

all herds contained individual animals varying in condition.

Also,

condition scores were subject to the variation of individual producer
evaluations.

Since each herdsman scored his herd based on previous

experience with that herd, producer scores allowed a ranking of herds
on the average corpulence of dams in relation to their normal state.
Herds ranked as fair likely contained a preponderance of females in
less than optimum condition for breeding.

A series of experime nts

designed to show the effect of nutrition on reproductive performance
has shown experiment station cows in poorer condition at calving
required longer postpartum periods before showing estrus and
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TABLE 5.

ANALYSIS OF VARIANCE FOR CALVING RATE

Source

.df

Mean square

Cow condition

2

192.03* .

Herd type

6

212.33**

Area of state

2

56.70

Year

1

127.52

Herd size

1

161.96

Type x area

12 .

82.49

Area x year

2

109.54

Model
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Error

470

137.85**
62.51

* P<. 05.
** P<.Ol.
TABLE 6.

LEAST SQUARES MEANS AND STANDARD ERRORS OF
REPRODUCTIVE RATES FOR COW CONDITIONS

Cow condition
s core

Calving rate

Weaning rat e

1. Excellent

87.58 ±

.63a

77.48 ± 1.18a

2. Good

86.39 ±

.61a

77.89 ± 1.15a

3. Fair

83.29 ± 1.86a

69.93 ± 2.52b

4. Poor
a, b Means in the same column with the same superscript
do not differ significantly (P>.OS).
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exhibited l ower conception rates at first serv ice (Wiltbank et al.

-

1962, 1964) .

-

'

If a short breeding season is maintained, anything

delaying conception may lower calving rates.

The 4% calf crop advantage

shown in this study for cows in excellent condition indicated producers
benefit by maintaining females in proper condition ·before breeding.
Calving rate differences (P<.01) existed among herd types (table
5).

The 4% difference between crossbred commercial herds and seedstock

herds was significant (table 7).

This was in agreement with several

reports · describing an advantage with crossbreeding.
(1980) reported calving percentages of
~traightbred

females, respectively.

Peacock and Koger

8% and 82% for crossbred and

Cundiff et al. (1 974a) reported

calving rates of 87% in crossbred cows and ·81% in straightbred cows.
It was not possible to discern from the data the number of producers
utilizing crossbred cows to produce crossbred calves.

I t was, however,

reasonable t o expect many type 3 herds took advantage of thi s heterosis
for reproduct ion to boost calving rates.

The 3% difference between

straightbred commercial herds and seedstock herds may be a t tributed
to within breed heterosis.
The final model employed for this analysis accounted f or 11% of
the calving r ate variance (R 2

= .11). Thus, although important sources

of variation were identified, other major influences were not r evealed
by the analysis.
Weaning Rate
The complete data set had an overall mean weaning r a te of 78. 1% .
The 9.1% differen ce between calving rate and weaning rate r ef lected
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TABLE 7.

LEAST SQUARES MEANS AND STANDARD ERRORS OF REPRODUCTIVE
RATES FOR HERD TYPES

Herd type

Calving rate

Weaning rate

.96a

71.87 ± 1.46a

1. Seedstock

84.15 ±

2. Straight bred commercial

87.20 ± 1.16ab

3. Crossbred commercial

88.28 ±

4. 1 and 2 combination

84.29 ± 1.48ab

74.21 ± 1.99ab

5. 1 and 3 combination

84.58 ± 1.44ab

72.86 ± 1.98ab

6. 2 and 3 combination

65.46 ± 1. 15ab

75.13 ± 1.62ab

7. 1, 2 and 3 combination

86.30 ± 2.29ab

77.60 ± 2.51ab

.88b

76.23 ± 1.70ab
77.78 ± 1.42b

a,b Means in same column with the same superscripts do not differ
significantly (P>.05) .
preweaning death loss and indicated 10.4% of calves born died before
weaning.

This was in agreement with results of another survey (Gee,

1978), reporting calf losses in the Great Plains as 9.1% of calves
born.

The reduced model included grazing condition and herd size as

nonsignificant sources of weaning rate variation (table 8) .

Herd type,

cow condition and mean calving date were found to significantly
influence weaning rate.
Herds producing crossbred commercial calves (type 3) reportedly
weaned 5.9 more calves per 100 exposed females than did seedstock
(type 1) herds (table 7).

The superiority of type 3 herds over type 7

herds was negligible, however.

This finding could be more clearly

associated with other information if the proportion of crossbred or
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TABLE 8.

ANALYSIS OF VARIANCE FOR WEANING RATE

Source

df

Mean square

Grazing condition

3

155.64

Herd type

6

413.8.5**

Cow condition

2

543.30**

Herd size

1

224.64

Calving.date

1

513.41*

Model

13

Error

473

333.09**
104.65

* P<.05.
** P<. 01.
straightbred females in these combination herds was known.
n~mb er

A small

of type 1 herds were included in the sample (table 2), presenting

the possibility that mean weaning rates were not entirely representative
of the herd type.

Type 3 herds also weaned only slightly more calves

than t ype 2 herds (1.6%) .

This was in contrast to experiment station

research showing an advantage to crossbreeding (Peacock and Koger, 1980;
Cundiff ~

al., 1974a).

Peacock and Koger (1980) reported mean weaning

dams and 75% for purebreds. This difference
1
resulted from both higher calving rates and greater calf survival rates.
rates of 82% for F

There is evidence suggesting larger herds experience lower
--weaning rates (Gee, 1978).

An advantage of crossbred commercial herds

ov~r straightbred commercial herds may have been partially offset in

the present survey by differences in herd size, since mean herd sizes
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were 167 and 118 head for type 3 and type 2, respectively.

A more

complete management characterization by herd type and herd size is
necessary to distinguish common procedures which contribute to higher
weaning rates.
Means and standard errors of weaning rates for cow condition are
presented in table 6.

As noted in the calving rate discussion, no

producers reported a cow herd in poor condition.

Herds with dams in

excellent or good condition weaned at least 7.5 more calves per 100
cows exposed than those in fair condition.

Cows in fair condition

possibly. cannot recover sufficiently to nurse a calf and become
pregnant within a restricted breeding season.

Wiltbank et al. (1967)

reported females receiving poor nutrition prior to calving required
substantial energy to regain condition and to cycle and conceive
normally.
~

Other research has shown an effect on calf survival.

Corah

al. (1975) reported calf survival to 2 month~ of 100% and 71% for

high and low levels of prepartum energy, respectively.
Differences were found in weaning rate ·due to unadjusted mean
calving date (table 8).

To examine the relationship further , calving

dates were divided into approximately 30-day intervals, creating
month classif ications.

A separate least squares procedure was

performed with calving month replacing the continuous variable mean
calving date.

Generally, herds calving later exhibited smaller

weaning rates (table 9), although Tukey's procedure failed to reveal
significant differences.

With the exception of February, rates did

not differ impor tantly between months.

A possible explanation for this

.....
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TABLE 9.

LEAST SQUARES MEANS AND STANDARD

ERRORS OF WEANING RATES FOR
MEAN CALVING MONTH
Calving month

Weaning rate

February

78.35 ± 6.06

March

14.16 ± 2.45

April

74.93 ± 1.31

May

73.95 ± 1.51

June

72.95 ± 4.82

July or later

73.30 ± 2.78

exception was better management .

Herds calving very early may receive

closer observation at calving and therefore experience fewer death
losses.
A coefficient of determination of .08 was associated with the
fina l model employed for the study of weaning rate.

Result s suggested

producers realized greater weaning rates if cows were in proper condition a t breeding and if calving was timed to coincide with availability
of labor and feed resources.

However, there were apparently other

important sour ces of variation not revealed by this survey.

Weaning Weight
The mean weaning weight in this analysis was 212.8 kilograms.

The

reduced linear model included sex of calf, mean calving date and type
x area interaction as nonsignificant sources of variation (table 10).
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TABLE 10.

ANALYSIS OF VARIANCE FOR
WEANING WEIGHT

Source

df

Mean square

Creep feeding

1

5020.33**

Herd type

6

1967.55**

Area of state

2

1851.20*

Sex of calf

5

941.56

Calving date

1

925.44

Type x area

12

867 .07

Model

23

Error

296

2099.45**
488. 05

* P<.OS.
** P<. 01.
Creep fe eding, herd type and area of state significantly affected
weaning weight.
A 9.8-kg advantage was observed for calves provided acc e ss to
creep feed (table 11).
in other beef herds.

This difference was not as large as that r eported
Stricker et al. (1979) reported weaning weight

of creep-fed calves was 30.6 kg heavier than noncreep-fed calves (214.5
kg~ 183.9 kg).

Sellers~ al. (1970), using Iowa Beef Improvement

Association records, reported creep-fed calves averaged 14 kg heavier
than noncreep-fed calves.

Increased weaning weight with creep f eeding

was likely due to substitution of grain for grass or milk where these

.

sources were limiting calf growth.

This theory is substantiated by

research which has shown creep feeding reduced the influenc e of mean
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TABLE 11. LEAST SQUARES MEANS AND STANDARD
ERRORS OF WEANING WEIGHTS FOR
CREEP FEEDING LEVEL
Creep

Weaning weight

Yes

223.47 ± 4.48

No

213.69 ± 3.99

calving date or age of dam, two factors which affect amount of milk
available to the calf (Cundiff et al.,- 1966; Marlowe et al., 1965).
It is po~sib le that noncreep-fed c~lves in herds surveyed were not
severely limited nutritionally, allowing· them to wean nearly as heavy
as creep-fed calves.
The 21.0-kg difference between mean weaning weights of type 2 and
type 5 herds was large enough to be of importance to producers
(table 12).

Herds involved in seedstock production, alone or in combi-

nation with other types of production, reported the heaviest weights.
The majority of bull calf weaning weights w~re also reported in herds
involved in seedstock production (table 3).

This may have inflated

herd average weights, since research has shown heavier weaning weights
in bull calves , especially when creep fed (Cundiff et al., 1966; Franke
~ al., 1975; Reynolds et al., 1978; Rutledge et al., 1971).

Straight-

bred commerc ial (type 2) herds reported weights 19.3 kg less than
crossbred commercial (type 3) herds.

A portion of this difference may

be attributed to system of breeding, because studies have shown weaning
weights ~re increased by both direct and maternal heterosis with
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TABLE 12.

LEAST SQUARES MEANS AND STA!-IDARD ERRORS OF
WEANING WEIGHTS FOR HERD TYPES

Herd type

Weight

1. Seedstock

222.92 ± 4.52

2. Straight bred commercial

203.58 ± 5.24

3. Crossbred commercial

222.88 ± 4.53

4. 1 and 2 combination

224.47 ± 5.71

5. 1 and 3 combination

224.60 ± 5.76

6. 2 and 3 combination

211.43 ± 5.94

7. ' 1 ' 2 and 3 combination

220 . 16 ± 9.11

systematic crossbreeding (Cundiff et al., 1974b; Dillard et al., 1980;
Alenda et al., 1980).

There were probably also management differences

causing mean weaning weights of type 2 herds to average 7.8 kg less
than any other herd type .

Identification of management differences

among herd types was not possible from the data.

The difference

between type 2 and type 4 herds was especially interesting, s ince
straightbred commercial calves comprised at least a port ion of t yp

4

herds.
Mean weaning weights for the three areas of the state were very
similar (table 13).

Rangeland area produced the heaviest mean weights,

but these were only 8.9 kg heavier than those from the mixed area .
examination of available data did not reveal management di fferences
between areas t o explain the weaning weight variation.

An

37

TABLE 13. LEAST SQUARES MEANS AND STANDARD
ERRORS OF WEANING WEIGHTS FOR
AREAS OF THE STATE

Area of
state

Weight

Cropland

219.90 ± 5.68

Mixed

21 3.47 ± 4.30

Rangeland

222. 36 ± 4.04

The final model accounted for more than 28% of the weaning weight
variance (R2 = .28).
possibl~

Creep feeding was one practice identified as a

method of increasing weaning weight.

Creep f eeding involves

extra cos ts, however, and an economic evaluation should be made to
determine its feas ibi l i ty in i ndividual situations.
Net Weani ng Weight
A 166 .2-kg mean net weaning weight was calculated fr om the data.
Herd type , sex of calf and mean calving date were significant sources
of variat i on in the final model (table 14).

Grazing condition , heifer

condition, a rea of state and type x area interaction were incluaed as
nonsignificant sources of net weaning weight variation.
Grazing condition approached significance (P=.06) in the analysis
of variance .

Mean net weaning weights for grazing condition scores

indicated a 7.6-kg advantage to good conditions when compared wi t h
·excellent (table 15).

Condition scores probably reflected f ora ge growth

as well as t rue nutritive value.
.

.

Since rapidly growing grasses often

contain high percentages of water and low levels of carbohydrates
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TABLE 14.

ANALYSIS OF VARIANCE FOR
NET WEANING WEIGHT

Source

df

Grazing condition

3

1660.84

Herd type

6

1756.98*

Heifer condition

3

1566.28

Area of state

2

1092.07

Sex of calf

5

2085.93*

Calving date

1

8941.01**

Mean square

Type x area

12

1193.70

Model

32

1685.92**

Error

:!83

694.47

* P<.05.
** P<.Ol.
TABLE 15. LEAST SQUARES MEANS AND STANDARD
ERRORS OF NET WEANING WEIGHT FOR
GRAZING CONDITION
Grazing
condition
score

Net weaning
weight

Excellent

154.85 ±

6.43

Good

162.48 ±

6.82

Fair

152.97 ± . 7. 61

Poor

151.00 ± 11.30
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(Thill, 1975), pastures scored as excellent may have contained more
. forage, but poorer quality forage, than those scored as good or fair.
This may have contributed to lower net weaning weights associated with
these pastures.

Kirk et al. (1967) reported· on a 6-year study in which

three herds of beef cattle were kept on pastures designed to furnish
low (herd 1), medium (herd 2) and high (herd 3) levels of nutrition.
Weaned calf crops averaged 61%, 73% and 76% for herds 1, 2 and 3, respectively.

Cattle subjected to poor grazing conditions may not have

sufficient body reserves to

suppo~t

lactation, and calf mortality may

increase· due to reduced milk quality and quantity.

Notter et al. (1978)

has shoWn that cow effect on calf survival is primarily through the
nutrition she provides .

Neville (1962) reported calf growth rate

differences due to nutritional treatments applied to dams during the
suckling period.

Treatments affected calf growth through the dam's milk

production and the general plane of nutrition other than milk available
to the calf.

In summary, there is evidence grazing condition affects

both weaning rate and weaning weight.

This evidence substantiated

survey findings of low net weaning weights with poor grazing condition
(table 15) and indicated the need to provide adequate nutrition through
the spring and summer.
Crossbred commercial herds reportedly weaned 14.6 kg more calf per
cow exposed than straightbred commercial herds.

However, both

were accompanied by fairly large standard errors (table 16).

eans
Herd

types with the highest weaning rates tended to report lower weaning
weights.

Net weaning weight means reflected the influence of both
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TABLE 16. LEAST SQUARES MEANS AND STANDARD
ERRORS OF NET WEANING WEIGHTS FOR
HERD TYPE

Herd type

components.

Net weaning
weight .

1. Seedstock

151.35 ±

7.21

2. Straightbred commercial

150.82 ±

7.58

3. Crossbred commercial

165.46 ±

6.94

4. 1 and 2 combination

153.96 ±

8.53

5. 1 anci j combination

154.84 ±

8.49

6. 2 and 3 combination

144~56

8.55

7. 1, 2 and 3 combination

166.29 ± 11.90

±

Herd types with the greatest net weaning weight were not

those with the greatest weaning rate or weight but were above average
in both.
Mean net weaning weights for sex of calf classes (table 17) agreed
with reports that bull calves generally wean heavier than steer calves
and steers heavier than heifers (Cundiff et al., 1966; Franke e~:. al.,
1975).

Producers reporting only bull calf weaning weights obtained a

mean net weaning weight 8.9 kg heavier than that of producers reporting
. only steers weights and 59.7 kg heavier than those reporting only heife~
weaning weights.
Mean calving date affected net weaning weights (table 14) .

Calving

dates were divided into month classifications, as was done for earlier

.

.
models,
so that the effect could be examined by substituting a discrete

variable into the model and calculating least squares means.

Net
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TABLE 17.

LEAST SQUARES MEANS AND STANDARD ERRORS OF NET
WEANING WEIGHT FOR SEX OF CALF CLASS

Sex of calf
1.
2.
3.
4.
6.
7.

Net weight

Heifers
Steers
Bulls ·
Heifers and steers
Heifers and bulls
Heifers, steers and bulls

114.33
165.11
174.04
152.45
161.75
164.26

± 16.87
± 9.06
± 19.84
± 6.11
± 6.26
± 5.71

weaning weight means for calving month .did not indicate a definite
trend

(t~ble

18).

February calving herds appeared to wean 17.6 kg more

calf per exposed female than any other herds.
reported for weaning rate.
important to producers.
three observations.

A similar advantage was

Differences of this magnitude could be

However, the February mean was based on only

Differences between other means, representing an

average of 95 herds each, may have been more indicative of differences
due to month of calving.
TABLE 18. LEAST SQUARES MEANS AND STANDARD
ERRORS OF NET WEANING ~~IGHT FOR
MEAN CALVING MONTH
Calving month
February
March
April
May
June
July or later

Net weight
174.87
157.45
158.79
147.92
158.14
144.07

±
±
±
±
±
±

17.66
9.69
6.92
7.19
18.04
11.97

42

The final model accounted for 22% of the net weaning weight
variance (R

2

=

.22).

General Discussion
The state mean calving rate of 87.2% represented a 12.8% loss

of potential calf crop prior to calving.

The 78.1% weaning rate

represented a 9.1% loss from calving to weaning.

These findings agreed

with research results showing calf crop percen ... age was reduced primarily

by failure to produce a calf and secondly by calf death loss (Wiltbank
et al., . 1961, 1967).

Losses reported in this survey were slightly

greater than ·those reported by Ensminger et al • . <1955) but similar to
losses reported by Gee {1978), Peacock and Koger (1980) and Wiltbank
et al. (1961).

An accurate evaluation of production depends upon an adequate
understanding of the several environmental and genetic factors affecting
reproduction and calf growth.

While not all environmental factors

could be included in this analysis, a sampling of important ones were
included in each model.

One factor, herd type, influenced all produc-

tion parameters studied.

Crossbred herds reported the highest calving

and weaning rates, while herds involved in seedstock production reported
the heaviest weaning weights.
-

~or

Net weaning weights tended to be heavier

herds producing crossbred calves than for those producing straight-

bred commercial or seedstock calves.

Further investigation is necessary

to elucidate how herd type is altering production levels.

Knowledge

of the influence of specific environmental or managerial factors is
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essent ial for effective herd i mp r ovement.

The effect of herd type was

. probab ly the effect of several management procedures unique to each
type.
Data from this survey could have been mor e useful had complete
herd composition information been collected.

As discussed earlier, it

would have been desirable to know .the number of crossbred cows in herds
producing crossbred calves.

And knowledge of t he percentage of each

combination herd involved in seedstock, straightbred commercial or
crossbred production would have

b~en

advantageous .

More complete

information could also have been collected on selection and cul ling
criteria.

Available data suggested crossbred calf producers

o ~·: e n

cull . because of reproduc tiv e performance, while seedstock producers
may concentrate on progeny performance.

Questions and answers per-

taining to this t ype of information are often difficult to interpret,
however .

It is i mperative producers understand. what is requested and

recorders correct ly interpret information provided.

But it is equally

· important questions remain open-ended, allowing producers to answer
with thei r ideas rather than choose among preprinted answers.

lore

frequent and longer telephone conversations may be an aid to ascertain
adequate communication with cooperators.

Such convers a tions may also

reduce t he attrition of cooperating cattlemen.
Census figures estimated there were 1,625,000 breeding age beef cows
and 23,200 cattle operations in South Dakota in 1979 (USDA, 1980).
2% of these operations were sampled.

Only

Although the survey included a

wide variety of herds, characteristics of cooperating herds (table I)
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indicated the sample may not have been representative of all producers.
· The portion of sampled producers pr?viding creep feed to suckling calves
(22.5%) was higher than that reported by Ensminger et al. (1955) for
the Great Plains region.

The use of artificial insemination and the

maintenance of individual identity of cows were probably at higher
frequenc ies in the sample (29.4% and 86.8%, respectively) than in the
general populati on.

Since these practices are generally regarded as

beneficial management procedures, the .survey may have overestimated the
actual level of beef production in this state.

.A slight overestimation

should not detract from the usefulness of the information obtained,
however.

There is potential for increased beef production.

According

to this survey, grazing condition, cow condition, creep feed and mean ·
calving date are among the avenues available to alter production level.
It would seem desirable for each producer to critically evaluate his
level of production and become aware of the impact of enviromental
influences on that production.
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SUMMARY

Production data from 81,012 cow years and 497 ranch years were
compiled using a series of producer completed surveys • . Information was
collected from two producer samples; the first sample provided data on
1978 and 1979 production, while the second sample provided data on 1979
only.

Analyses were conducted on the first sample alone and on the

combined data set to determine factors

affect~ng

calving rate, weaning

rate, weaning weight and net weaning weight in commercial beef herds.
Results ?f the two analyses were considered sufficiently similar to
justify the presentation of results from the second analysis only.
Mean calving rate was 87.2%.

Calving rate differed (P<.OS) with

herd type, crossbred commercial calf producers reported the highest
calving percentages .
"(P<.OS) calving rate.

Cow condition before breeding also affected
Rates were 87.6% for herds averaging excellent

condition compared to 83.3% for herds averaging fair condition.
Mean weaning rate was 78.1%.

The difference between calving and

weaning rates (9.1%) reflected preweaning death loss.
cow condition influenced (P<.01) weaning rates.

Herd type and

Herds producing cross-

bred calves weaned 5.9 more calves per 100 exposed females than did
seedstock herds.

Weaning rates were reported as 77.5%, 77.9% and 69.9%

for excellent, good and fair cow condition, respectively.

Herds with

later mean calving dates tended to have lower (P<.OS) weaning r a tes.
Cooperating herds had a mean weaning weight of 212.8 kilograms.
A 9.8-kg advantage was observed for calves provided access to creep
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feed.

Weights were also affected (P<.01) by herd type.

Straightbred

herds reported weaning weights 19.3 kg less than crossbred herds or
seedstock herds.

The heaviest mean

w~ight

(224.6 kg) was reported by

producers raising both seedstock and crossbred commercial calves.

The

influence (P<.OS) of area of state resulted in mean· weaning weights of
219.9 kg, 213.5 kg and 222.4 kg in

c~opland,

mixed and rangeland areas,

respect ively.
Mean net weaning weight was 166.2 kilograms.
of calf affected (P<.OS) net weights.

Herd type and sex

Crossbred commercial herds

produced a mean weight 14.6 kg heavier than straightbred commercial
herds and 14.1 kg heavier than seedstock herds.

Producers reporting

only bull calf weaning weights obtained a mean net weaning weight 8.9
kg heavier than that of producers reporting only steer weights and
59.7 kg heavier than those reporting only heifer weaning weights.

Net

weaning weights tended to decrease as mean calving date increased, a
174.9-kg mean was reported for herds calving in February and a 144.1-kg
- mean for herds calving in July or later.

Net weaning weights for herds

calving between these two months did not indicate a consistent trend.
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APPENDIX A

TABLE 1.

MEANS FOR AREAS OF SOUTH DAKOTA

Variable

Rangeland

Area of state
Mixed

Cropland

83.53

100.93

103.95

112.16

118.79

122.01

Calf birth weight (kg)

34.28

35.78

34.90

Calving season length (days)

87. 65·

86. 83

95.45

7.00

8.64

7.02

4.69

4.71

4.30

210.75

207.65

208.04

15.38

14.82

15.27

311.71

335.03

337.78

Replacement rate

22.69

22.79

22.85

Herd size (head)

193.42

158.60

131.16

Breeding season length (days)
Mean calving date (day of year)

Percent

a~sisted

at calving

Percent neonate mortality
Weaning age (days)
Replacement heifer age (months)
Replacement heifer weight (kg)

52

TABLE 2.

FREQUENCIES OF CONDITION SCORES FOR AREAS OF STATE

Variable

Area of state
Rangeland
Mixed
Cropland

Statewide

Percent

Grazing condition
Excellent

63

46

77

186

37.58

Good

82

. 93

63

238

48.08

Fair

29

24

10

63

12.73

Poor

5

3

0

8

1.62

179

166

150

495

36.16

33.54

30.30

Excellent

76

87

85

248

51.34 .

Good

91

74

57

222

45.96

Fair

6

3

4

13

2.69

173

164

146

483

35.82

33.95

30.23

71

65

81

217

43.66

Good

100

97

63

260

52.31

Fair

10

4

6

20

4.02

181

166

' 150

497

36.42

33.40

30.18

Total
Percent
Heifer condition

Total
Percent

100.00

Cow condit ion
Excellent

Total
Percent

100.00
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TABLE 3.

PERCENTAGE OF COOPERATING PRODUCERS IN EACH AREA
UTILIZING VARIOUS MANAGEMENT PRACTICES
Practice

Rangeland

Area of state
Mixed
Cropland

Provide extra winter feed for:
Open heifers held as. replacements

83.45

85.63

76.16

Heifers pregnant with first calf,

50.00

55.56

56.12

Older cows

37.93

41.88

39.66

Individually identify cows

85.15

92.71

82.14

Individually identify calves at birth

82.18.

84.38

80.95

Creep feed suckling calves

21.67

24.07

21.77

Semen evaluate bulls before breeding

29.65

26.38

17.57

Artifi cially inseminate

23.20

35.76

29.73 .

Pregnancy check females

48.43

46.53

33.08

Treat for internal parasites

31.21

34.28

46.87

Practice fly control

78.75

81.43

78.79

Practice grub and lice control

86.25

97.14

93.94

TABLE 4.

MEANS FOR HERD TYPES

Variable

1

2

3

Herd txEe
4

Breeding season length (days)

95.7

111.6

100.8

115.4

124.3

34.2

5

6

7

86.0

80.4

86.8

100.5

117.0

117.1

112.6

116.9

119.7

32.3

36.2

35.6

36.9

33.3

37.2

100.1

88.9

84.4

95.1

. 81.2

84.8

89.3

Percent assisted

7.2

7.2

6.7

10.7

8.2

7.8

6.9

Percent neonate mortality

4.7

4.3

4.0

4.7

5.1

5.0

4.8

· Weaning age (days)

205.2

211.1

206.6

209.0

211.8

215.2

208.2

Replacement rate

28.5

20.4

18.7

26.8

23.8

23.8

21.7

Herd size (head)

133.6

118.2

166.9

202.3

192.4

181.5

234.2

7.8

9.0

9.1

8.4

8.1

8.8

9.6

Mean calving date (day of year)
Calf birth weight (kg)
Calving season length (days)

:Hean age of culled

~ows

(years)

U1
~

TABLE 5.

PERCENTAGE OF PRODUCERS OF EACH TYPE UTILIZING
VARIOUS MANAGEMENT PRACTICES

1

2

3

Herd tyEe
4

Creep feed calves

31.1

30.6

14.4

Semen evaluate bulls

19.3

16.4

Pregnancy check females

37.8

Individually identify calves

Practice

Individually identify cows
Artificially inseminate

5

6

7

21.4

23.8

14.1

28.6

26.0

27.9

27.5

34.2

28.6

20.8

41.7

51.2

6~.0

46.3

65.0

98.3

72.5

70.7

85.7

95.2

83.0

90.0

100.0

70.0

80.5

90.5

95.2 .

87.2

100.0

45.9

6.4

16.0

39.5

59.5

22.5

25.0

VI
VI
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TABLE 6.

Variable

PERCENTAGE OF EACH HERD TYPE REPORTING
VARIOUS CONDITION SCORES

1

2

3

Herd type
4

5

6

.7

Grazing condition
Excellent

31.7

43.6

40.3

37.2

35.7

33.8

57.1

Good

52.0

45.2

46.0

51.2

47.6

53.8

19.0

Fair

13.8

·8.1

12.1

11.6

14.3

12.5

23.8

Poor

2.4

3.2

1.6

0.0

2.4

0.0

0.0

Excellent

56.1

42.4

47.1

69.8

52.4

45.6

42.9

Good

41.5

52.5

48.8

30.2

47.6

49.4

42.9

Fair

2. 4

3.4

1.6

0.0

0.0

3.8

14.3

Excellent

48.0

45.2

42.9

55.8

28.6

36.2

52.4

Good

50.4

51.6

50.8

44.2

66.7

58.8

38.1

Fair

1.6

3.2

6.4

0.0

4.8

5.0

9.5

Heifer condition

Cow condition
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APPENDIX B

BEEF CATTLE PRODUCERS SURVEY
FORM ..I

Name

-----------------------------------------------Mailing Address
-----------------------------------------------County

--------------------------------------------------~---Telephone Number
Date

--------------------

-----------------------------

1.

What time of day can you most likely be reached by telephone?

2.

What type of beef cattle operation are you engaged in?
Seedstock Producer

---

---------------------------------------

Straightbred Commercial Calves
Crossbred Calves
3.

Do you individually

---------------------------------------------identify calves at birth?
----------------------

{For example, ear tag, tattoo, etc.)
Do you individually identify cows? --------------------------4.

Do you participate in a performance testing program?
If yes, in cooperation with
Beef Cattle Improvement Association

-------------------------

Purebred Association (what breed)
Other (please specify)
5.

Weaning weight of your 1978 calves, if available.
Bulls

---------- Steers ---------- Heifers ----------

Is this actual or adjusted weight? --------------------------------How many 1978 calves did you wean? ---------------------------------
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6.

What percent of your calves are generally sold as:
Feeder Calves Just Weaned

---------------------------------

Feeder Yearlings
Fat Cattle

------------------------------------------------

Other (please specify)
7.

Yearling weight of your 1977 calves, if available.
Bulls ---------- Steers

8.

------ Heifers

Approximately how long did bulls run with females in 1978?
Heifers

---------------- Cows ----------------

How many heifers were exposed for

~reeding?

How many cows were exposed?
9.

Did you pregnancy check last year? ------------------------------If so, how many heifers were pregnant? ----------------------------And how many cows were pregnant? -----------------------------------

10. How many bred heifers have you purchased sicne last year's
breeding season? ------------------~-------------------------------
How many ~ cows have you purchased? ----------------------------11. Have you noted any abortions since breeding last year?

If yes, how many? --------------------------------------------------12. Did you notice any bull problems last year? -----------------------If so, what kind of problem? ------------------------------------Was breeding delayed from normal?----~--------------~------------

13. What is the present condition of your heifers?
Excellent

Good

Fair

Poor

Fair

Poor

Present condition of cows?
Excellent

14. Additional comments:

Good
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BEEF CATTLE PRODUCERS SURVEY
FORM II
Name

------------------------~--------------------------

Mailing Address
Telephone Number ---------------------- Date ----------------~----------1.

Of the females exposed to bulls . during the 1978 breeding season,
how many died before this spring's calving?

2.

Heifers

Cows

Of the females exposed in 1978, how many were sold before this
spring's calving?

Heifers

----------

Cows

-----------

How many of these do you believe were pregnant?
Heifers

3.

Cows

How do you decide which cows will be culled from your herd?

What is the average age of cows culled from your herd? -------------

4.

On

what date was your first spring 1979 calf born?

Approximately what percent of your spring calves were born within
30 days of this first calf? ----------------------------------------

5.

l~en was your last spring 1979 calf born? --------------------·------

6.

If available, what was the average birth weight of bull calves?
And average weight of heifer calves? --------------------------------

7.

How many heifers calved this spring?------------------------------~
How many cows calved this spring? -----------------------------------

8.

How many of your heifers did you assist at calving?
How many of your cows did you assist?-------------------------------

9. · How many calves were lost during or within 5 days of birth?
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10. What breeds of females do you have at present?

---------------------

11. Replacement females are generally obtained by:
Raising

Own

Purchasing Open Heifers

---

Purchasing Bred Heifers
Purchasing Bred Cows

-----

Purchasing Open Cows

---

12. What was the average age of heifers when breeding started?

---- months.
What was the average weight of heifers when breeding started?
_ _ _ _ pounds.
13. How many heifers were exposed for breeding in 1979? ---------------How many cows were exposed? ------------------------------------------14. What are the approximate ages of the bulls you are breeding to
this year?

(Please indicate the number in each age group).

15. What breeds of bulls are you currently using?

16. Were your bulls semen checked prior to breeding?
Were any found to be infertile?
If yes, what were their ages?

17. How were grazing conditions in 1979?
Excellent

Good

Fair

Poor

62

Beef Cattle Producers Survey
Form III
Name

--------------------------------~------------

Date

Mailing Address
1.

On what date did your 1979 breeding season begin?

Cows

Heifers - - - - -

2.

Did you use A.I. last year?
If yes, what percent of

-----------------------

you~

heifers were inseminated?

-------------

And what percent· of your cows were _inseminated?

3.

How long was your A.I. breeding season?

-----------------------------

Did you use clean up bulls on artificially inseminated females?
If so, when was the clean up bull removed?
Heifer s - - - - -

4.

----------

If you utilize natural mating, when did the breeding season end?
Heifers - - - - - -

5.

Cows

Cows

Did you pregnancy check in 1979? ----------------------

If so, how many heifers were diagnosed pregnant?
And how many cows were diagnosed pregnant? --------------~----------

6.

How many females have left your breeding herd since the 1979
breeding season?
Heifers

Cows

Cow-calf pairs

How many of these do you believe were pregnant?
Heifers - - - - - - -

1.

Cows-----

How many abortions have you noted since breeding?
What was the suspected cause?
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8.

On what date were your 1979 calves weaned?
How many calves did you wean?

9.

What was the average age of your calves when they were taken off
the cows?

Heifers

---

Steers

Bulls

10. If available, what was the average weaning weight of your calves?
Heifers

---

Steers

Bulls

Is this actual or adjusted weaning weight?

-------------------------

11. Did you creep feed suckling calves last year?
12. Approximately what percent of your calves are generally sold as:
Feeder calves just weaned

---

Feeder yearlings

Backgrounded short yearlings

Fat cattle

Other (please specify)
What percent of your calves are generally saved as replacements?

13. On what basis do you select replacement females for your _herd?

14. What are the important things you consider when selecting a bull?

15. What age bulls do you prefer to replace with? --------------------How long do you generally keep breeding bulls in the herd?-------16. Do you provide extra feed in winter for open heifers being held
for breeding?
For heifers pregnant with their first calf?
For old cows?

